Question: A 63-year-old man with prior hepatitis B infection was transferred to our hospital with a chief complaint of pretibial edema and abdominal distention. Although he drank 500 mL of beer daily, he had no history of serious disease and was not taking any medications. On admission, the patient was afebrile and his abdomen was soft but slightly distended. He also had pretibial edema. Laboratory data on admission revealed normal white blood cell count, hemoglobin level, and platelet count. Abdominal ultrasonography and contrast-enhanced computed tomography (CT) were then performed, revealing a huge tumor occupying the majority of the right lobe of the liver, and some smaller tumors in the left lobe. The center of the tumors was high echoic, and the periphery of the tumors was low echoic (resembling the bull's eye sign of metastatic liver tumor) on ultrasonography ( Figure A; white arrow). The tumors were not hypervascular, and the contrast dye was not washed out rapidly from the tumors in the late phase of enhanced CT ( Figure B) . Some tumors at the surface of the liver formed umbilication, which is also often seen in metastatic liver tumors ( Figure B; black arrowhead) . Gastroduodenoscopy, colonoscopy, and whole body CT were performed to distinguish between primary and metastatic liver tumors; however, no primary lesion was detected except for that in the liver. To assess the primary lesion further, tumor biopsy was performed from a nodule ( Figure A ; white arrow). Hematoxylin and eosin staining revealed small round-shaped cells with high nuclear/cytoplasmic ratio surrounded by fibrous tissue ( Figure C) .
Answer to the Clinical Challenges and Images in GI Question: Image 3 (page 1226): c-kit-Positive Liver Cancer (Hepatic Progenitor Cell Marker-Positive Tumor)
Immunohistochemistry of liver biopsy tissue revealed that the tumor included cholangiocytic lineage marker cytokeratin (CK)7-positive cells and hepatocytic lineage marker CK18-positive cells ( Figure D) . Small numbers of periodic acid-Schiff staining, Heppar1, and NCAM-positive cells were also detected. Of particular importance, the round-shaped small cells were all positive for b-catenin and hepatic progenitor cell (HPC) marker c-kit ( Figure D) . Based on these data, we diagnosed these tumors as most likely combined hepatocellular-cholangiocarcinoma with stem cell features, intermediate cell subtype, according to the 2010 World Health Organization Classification. Arterioportal shunt was detected in the huge tumors in the right lobe; therefore, 100 mg of DDP-H (CDDP powder; IA-call) was administrated intra-arterially. However, a therapeutic effect was not obtained. Sorafenib (800 mg/d) was employed as a second-line therapy owing to the high positivity of c-kit, which is one of its targets. As we expected, the tumor responded and gradually decreased in size. During the sorafenib treatment, arterioportal shunt in the tumor disappeared; therefore, transarterial embolization was added regularly ( Figure E) . The patient remains well approximately 1 year after the first diagnosis.
C-kit is one of the HPC markers, and 2.3% of hepatocellular carcinomas are c-kit positive. However, the positivity of c-kit has not yet been accurately analyzed. 1 Sorafenib is a multikinase inhibitor that is widely employed for the management of unresectable hepatocellular carcinoma; however, it is not employed for specific targets in liver cancer. To the best of our knowledge, this is the first report concerning the treatment efficacy of sorafenib for highly c-kit-positive liver cancer. Although it is well known both that c-kit is one of the targets of sorafenib and that subanalysis of the SHARP study suggested that the soluble c-kit high group had a greater response to sorafenib than the soluble c-kit low group, no immunohistochemical evidence of c-kit expression in the tumor has been reported. 2 Zhang et al 3 used sorafenib for c-kit positive renal cell carcinoma and had better responses and obtained longer overall survival time compared with those for c-kitnegative renal cell carcinoma. Although c-kit-positive liver cancers are rare, they may respond to sorafenib; therefore, liver biopsy should be considered for these atypical liver tumors.
